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Ener, Milo Goljevsaek
The sc=called classic methed of hydroeleotric power f&ﬂen- construc=
tion prevailed in the construction of lew-head river power Jﬂ:sg;no until

a short time are, This mothod of construction appears most often in the

following two vurI;ationa. 3
In the [irst instance, the powerhouse is located outside the river

bed in a sepurate artificlally oreated bay, as at the Fala and the Kachlet

hydroeleotric powar~§22i§5no on the Danube at Paszau, Austria, ‘Thie type

of construction is used if the river bed is narrow,

Iu Liw sveond lnslance, the powerhsuse and the dam are inetnlled in
tiie river bed, as t the Séhworstudt Hydroelectric fower~§igzzon-on the
Rhine in Switzerland, This tyve of constriction onn he userd when the river
bed is sufficiently wide, ]

In both instances, the machinery for control inp the dam gates is
direotly connected with the dam and all machinery units are located in
; a machine ro:m,

Rapid propress was made in the conatruction of turhines and generators
after World War I, Parallel to this progres: was the tendenoy to decrease a
the nunber of machine units in the large power-jlzzginn,

% America began to abolish the construction of turbine houses for some

wf
i large river power4fi;#ioas immediately after World War I, The Mitchell,

Algbema, Hydroelectric Power ;x:g;on hag no turbine houses, Its turbines
and generators are located in vertical shaft units. A large gantry crane
is used for transport, assembly and dismantling of turbines, generators,
and dam gates, The generator 1s assemrled above ground and installed in a

very small room, Regulators, exciters, servomotor pumps, boiler rocms,

q
and air cooling rooms are instelled underground, In cese of mechanical

failure, the faulty machinery is raised by a crane,

Sweden went even further by lowering the generator to the intermediate
floor so that only roof-covered inetnliation openings remain, The Vargon
ﬁhut‘ -
Hydroelectrie Power B in Switzerland, built in 1930, is a well=
known example of a low-head hydroelectric power Jiéﬁion without turbine
n
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houses,

A further development of the olasslo method of construstion ia
demonatrated at the Labud yydroeleotric Pmr{hﬁu on the Drava River
in Austria, where the au-:a.lled pler tyre of construction was uded, Eaoh 1
turb'ne is looated in the interior of a hollow sluice pler, Turbines and
generators are assembled and dismantled by means of a gantry crane through
openings in the oelling, the openings heing sovered with reinforced con=
orete roofs,

A model of this type of construciion, based on the ﬁuribo:f W
Hydroelectric Fower 4?:2:{4-0‘ on the Urava River near Maribor, was inves=
tigated by the author in the Hydrotechnieal Laboratory of the ggiveraztty of
Ljubljana in 1946 and rovealod the following:

1. The water connection with all discharge openings is very stavle in
the closed or open position, with the result that the wnter connection
with individucl conduits into the turbines is very stable whatever the
water level,

2, Spillways excavaled under the discharge areas are satisfactory
for dissipating the force of the falling water and standardizing its ve=
locity., Thus, the action of 'he spillwa- is stable nnd independen!. of the
falling l1evel on the tailwater side of “he river which may occur hecause of
the natural crosion of the viver bed,

3. The most characteristic phenomenon of the new pier system, and the
most destructive for the river bank, is the tide caused by the headwater
falling into the tallwater side of the river, The more peaceful the flow
of the water along the bank, the more violent the tide formed and the stronger

the waves agalnst the bank, Convineing proof of the power of this tide
vas glven on 9 July 1946 when it destroyed the breakwater for more than 100
meters below the Dre.voﬁrad Hydroelectric Power -?#ﬂen-.

4. The discharge of high water from the spillway into the tailwater
side of the river shows a hydrodynamie turbulence second to that of the
tide, Therefore, the turbine plers are built very wide, from 15 to 20
meters, and the suctlon pipes are from 45 to 65 meters long measured from

inteke to discharge. The turbine plers of the Maribo:‘f‘kﬁ:’fd plant are

60 meters long and bloek 41 percent of the width of the discharge dam,
» \i\tuihi.‘
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Rulep for the simultaneous eymnatrioal and noneymmetrical operation of
the dam getes for the pier type of conetruction are very valuable and
necessary.

5, The turbine oonduite are protected “rom the rush of Cloating objects
by & fineemesh soreen and reinforeced conorete wells, These walls, shaped
1ike baloonies, stretoh into the higf:pater to & depth of 1,5 meters 12
to 16 meters in front of the soreen.

6, Deposits of gravel, which gollect in front of the turbine conduits
ghould be cleaned only vhen the hinh‘:\ater is not at full peak,

7, The new eystem ig not wnlike the olassic system in loss of power
oapacity at high water,

£, The plar system shows favorable possibilities for construction by
degrees which the classic system does not possases, During the second
phase of construction by the pler system, 4t is possible to put two thirds
of all turbine installations into operation &t full capacity, thus shorten-
in~ the nonrevenue=produoing period by & third,

Ideas on the future development or modification of the pier system of
construction are as follows:

1, The new system makes posaible the construction of river power-?k‘iion&

n all larger rivers which have a sufficient quantity of usable water., If
a power plant with three turbine units is teken as a basic one, indivi-
dual units should admit maximum quentities of water, the lowest limit
being at least 50 oubic meters.

2, In broader contours, 1% will be necessary to interpose regular
piere[r a’oee\/ &ith the turbine plers thus changing the pier system tc a
combined pier system, In this case, a large number of discharge areas will
carry off the headwster, the required water storage being attained by a slight
raising of the level of the dam,

A combined system is uneeonomical where contcura are too broad be=-
cause of the excessive length of the dam, An eccnompal cholce can be
based only on an economical arrangement of the level of the dam, which
should be 8 to 10 meters at the lowest,
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A simple pier syetem can be considered for narrow rivers, Here,

teo, the level of the dmf the disaharge of all diascharge areas, and the
highest discharge should be taken into uoco&!g. In thie system, the level
of the dam oan be over 20 meters, However, il the dam is over 14 meters
high, acoount must be taken of the necessity of raieing tha looation of
the discharge openings in the downstream side above thJ of the lowest

hea lvater,

If geologiocal or other circumstances do not permit using a dav high
enough to store the maximum headwater, the o'mple pier system should be
modified so that a larger discharge contour in the river bed can be attaired
through the level permissible tor the dam, An increase in the storage ca-
pacity of discharge areas is further attained by widening the dam by
exoavation,

If the dieposition of turbine pilers is not satisfactory for leading
off disastrously high waters, then it is neceseary to change to a system of
cylindrionl turbine housings,

If a simple pler aystem is desired to be used in a narrow contour,
storage capacity and discharge cen be increased by means of a canal under
the foundations of the turbine pilers, With the discharpge of excess high
water through such a oana;v, the water from the suction pipes can act as
an ejector on account of 1ts velocity and under favorabl: circumstances
prevent a visible lowering of the power stationa effectiveness at h&:hu
water,

The canal in question serves further for eleaning or leading away the
deposits in front of the turbine intake gates, which can be done without
lowering the level of the headwater, This cleaning action can also he
accompliswed?fgy opening ell dam gates and sacrificing the total acoumulated
volume,

The last and most important argument for the value of the canal Shambey
under the foundations is that it allows a larger sdditional quantity of water

to enter the water chnmber and enualizefthe volume of the discharge areas

and the turbine plers,
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